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Abstract. The studied nonfatty matrice content was made of concentrated fodder mixture. To 
determine the organochlorines pesticides, were used: a GC-2010 gas chromatograph equipement with an 
electron capture detection (ECD) and a RESTEK model capillary chromatographic column (phase RTx-5, 
with 0,4 µm thick film layer, 20 m length and inside diameter of 0,18 mm).  
Before the GC injection, the pesticides samples were extracted, purified, eluted and concentrated. 
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INTRODUCTION 
 
Because of high risk for health induced by the organochlorine pesticides OCP, of their 
presence in soil and the necessity of supervising the food content of organochlorine pecticides, 
we made this study with high importance in food safety control. 
The analysis of pesticide residues in food and environmental samples has received 
increasing attention in the last few decades, as can be deduced from the great number of papers 
published dealing with this subject [1–4]. These compounds are usually determined by gas 
chromatography (GC), liquid chromatography (LC) or capillary electrophoresis CE), depending 
on their polarity, volatility, and thermal stability [5–9].  
In general, food and environmental samples cannot be analyzed without some preliminary 
sample preparation, because contaminants are too diluted and the matrix is rather complex [2,4]. 
Due to the low detection levels required by regulatory bodies and the complex nature of the 
matrices in which the target compounds are present, efficient sample preparation and trace-level 
detection and identification are important aspects of analytical methods [4] 
Sample preparation, such as extraction, concentration, and isolation of analytes, greatly 
influences the reliability and accuracy of their analysis [2]. In last years, many innovations in the 
analytical processes that can be applied to prepare food and environmental samples for extraction 
and determination of pesticide residues have been developed [12–20]. 
  The understanding of the occurrence, transport and migration within the environment, 
and ultimate degradation of  these  pesticides  is  very  important,  but  the  analyses of these  
pesticides  in  environmental  matrices  (e.g., water, air, soil, wastes and biota including both  
plants  and  animals) have  become  critical  in  their  regulatory monitoring.    
A good pesticide residue monitoring method should  be capable  of  detecting  residues  
below  the  action  level  (e.g.the maximum  residue  limit).    
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MATERIALS AND METHODS 
 
Chemical and standard solution 
 
The pesticide standard 97% pure (HCB, aldrin, heptachlor, endosulfan I and II, endrin 
aldehyde, endosulfan sulphate, p, p-DDT, p, p-DDE, methoxychlor, hepachlor epoxide, α,γ, 
chlordane, dieldrin, endrin, endrin aldehyde, endrin ketona) used in this study from achieve the 
calibration curve. A standard stock mixture solution was preparated in hexane and stored at 4 °C. 
The calibration graph of each pesticide was constructed using samples with six different 
concentration(0.001 ppm and 0.5 ppm ) of the standard mixture solution. The analyte peaks 
obtained were integrated and plotted as functions of the concentration. The standard mixture 
solutions were analysed in duplicate by GC-ECD at each concentration level.   
Sample preparation 
The nonfatty matrix consisted in a mixture of feed containing 80% cereal, 17% soybean 
groats and 3% mineral feed. 
 
Gas chromatography – electron capture detector 
 
A Shimadzu 2010 gas chromatograph equipement with an electron capture detection 
(ECD) was used: the oven temperature was  initiated at 150°C for 2 min, raised to 200°C at 
4°C/min, kept at 200°C for 5 min, raised to 230°C at 5°C/min, kept at 230°C for 5 min, raised to 
300°C at 2°C/min, and then kept at 300°C. The temperatures of the injector and detector were 
250°C and 315°C, respectively.  
The injection volume was 1 µL. The flow rates of carrier gas (N2) and make up gas (N2) 
were maintained at 19.2 and 3.0 mL/min, respectively. A RESTEK model capillary 
chromatographic column (phase RTx-5, with 0,4 µm thick film layer, 20 m length and inside 
diameter of 0,18 mm) was used. 
The method 
 Small sample homogenization with acetonitrile and filtration extract. Extraction of the 
filtrate with petroleum ether. What followed then extract purification on Florisil column. 
Pesticides organoclorurate eluates were mixed with ethyl ether / petroleum ether. Extracts were 
concentrated in the determination by GS. For the method were determined several quality 
parameters: repeatability and reproducibility, both for Retention Time and for quantitative 
values. 
 
RESULTS AND DISCUSSIONS 
 
 In Fig. 1 is present elution solvent chromatogram in wich at the retention time 23,369 is 
identified heptaclor epoxid with a concentration of 0,071ppm. The maximum permitted limit was 
overrun only for heptaclor epoxid (0,071 ppm compared to 0,01 ppm –  maximum residue limit).  
The compounds wich were identified under ppb form, are: α,β,γ, BHC, aldrin, heptachlor, 
endosulfan, endrin aldehyde, endosulfan sulphate, p, p-DDT, p, p-DDE, methoxychlor, 
chlordane, dieldrin and endrin. 
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Fig. 1 Elution solvent chromatogram in wich at the retention time 23,369 is identified heptaclor epoxid with a 
concentration of 0,071ppm 
 
In Fig. 2 is presented the elution solvent chromatogram in wich at the retention time 
34.536  is identified metoxychlor in a 0,202ppm concentration. The maximum permitted limit 
was overrun only for methoxychlor (0,202 ppm compared to 0,01 ppm –  maximum  residue  
limit).  
The compounds wich were identified under ppb form, are: BHC, aldrin, heptachlor, 
endosulfan, endrin aldehyde, endosulfan sulphate, p, p-DDT, p, p-DDE, methoxychlor, 
chlordane, dieldrin and endrin. 
 
       
 
 
 
Fig. 2 elution solvent chromatogram in wich at the retention time 34.536  is identified metoxychlor in a 
0,202ppm concentration 
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In Tab. 1 are represented the retention time for indentified compunds of the GS 
analyze, from nonfatty matrix. 
 
          Tab 1 
 
No  Compounds Retention time No  Compounds Retention time 
1. α BHC 14,351 9. Endrin 27,777 
2. β BHC 15,860 10. 4,4 DDD 28,733 
3. γ BHC- lindan 16,147 11. Endosulfan II 28,235 
4. Heptaclor 20,066 12. 4,4- DDT 30,308 
5. Aldrin 21,381 13. Endrin aldehida 29,524 
6. Heptaclor epoxid 23,369 14. Endrin ketona 32,298 
7. α Clordan 25,899 15 Endosulfan sulfat 30,155 
8. Dieldrin 26,608 16. Metoxychlor 33,962 
 
In Tab. 2 are represented the indentified compunds of the GS analyze, the determined 
quantity and the maximul residual limit for these compounds from nonfatty matrix. 
 
        Tab. 2 
 
No. UM OCP OCP Quantity MRL 
1. ppm α BHC 0.003 0.01 
2. ppm β BHC 0.003 0.01 
3. ppm γ BHC- lindan 0.009 0.01 
4. ppm Heptaclor 0.002 0.01 
5. ppm Aldrin 0.001 0.01 
6. ppm Heptaclor epoxid 0.071 0.01 
7. ppm α Clordan 0.004 0.01 
8. ppm Dieldrin 0.002 0.01 
9. ppm Endrin 0.003 0.01 
10. ppm 4,4 DDD 0.002 0.05 
11. ppm Endosulfan II 0.001 0.05 
12. ppm 4,4- DDT 0.002 0.05 
13. ppm Endrin aldehida 0.001 0.01 
14. ppm Endrin ketona 0.003 0.01 
15 ppm Endosulfan sulfat 0.001 0.05 
16. ppm Metoxychlor 0.202 0.01 
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CONCLUSIONS 
 
 After GC analyze, were identified 16 organochlorine pesticides: a BHC, b BHC, g 
BHC- lindan, Heptaclor, Aldrin, Heptaclor epoxid, a Clordan, Dieldrin, Endrin, 4,4 DDD,  
Endosulfan II,4,4- DDT, Endrin aldehida, Endrin ketona, Endosulfan sulfat, Metoxiclor. 
They are in maximum residual limit, with these exceptions: 
 Heptaclor epoxid witch is in concentration of 0.071 ppm compared to 0,01 ppm 
recomended by the legislation( EEC 90/642). 
 Metoxiclor witch is in concentration of 0.202 ppm compared to 0.01 ppm. 
 
It is necessary the pesticides content supervising from nonfatty matrix and system 
trasability of nonfatty and fatty matrices. 
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